In this paper, compounds identified in the essential oils obtained by hydrodistillation of the leaves of Cinnamomum glaucescens (Nees) Hand.-Mazz and Cinnamomum verum J.S. Presl (Lauraceae family) of Vietnam origin are reported. The chemical analyses were performed using gas chromatography-flame ionisation detector (GC-FID) and gas chromatography coupled with mass spectrometry (GC-MS). The significant compounds of C. glaucescens were geraniol (36.2%) and terpinen-4-ol (19.7%). On the other hand, C. verum comprised of linalool (22.0%) and bicyclogermacrene (11.2%). The present results may represent new chemotypes of the essential oils of C. verum and C. glaucescens.
(43.6%) and elemicin (92.9%) were described in the fruit [5] and leaf [6] oils respectively. The nematicidal, termiticidal, mosquito larvicidal [4] , insecticidal, antifungal, antiaflatoxin, antioxidant [5] and antibacterial [7] activities of essential oils of C. glaucescens have been reported. Cinnamomum verum J.S. Presl is an evergreen tree that grows up to 18 m tall.
The fruits are black when ripe and surrounded by the enlarged perianth at the base [1] . The various ethanol extracts of C. verum were reported to possessed high analgesic [8] , antifungal [9] [10] [11] [12], anti-tuberculosis [13] , antioxidant [8] [14] [15] and antihyperglycaemic [16] properties. 2-Methoxycinnamaldehyde, a component of C. verum was described as a potential anticancer agent [17] [18] . The chemical constituents characterized from the methanolic extracts [9] of C. verum were trans-cinnamaldehyde (20.28%) , (E)-3-(2-methoxyphenyl)-2-propenoic acid (40.41%) and 4-vinyl benzoic acid (10.54%). [31] , antifungal, anti-elastase and anti-keratinase [37] and anti-rot [38] activities. Cinnamaldehyde, one of major compounds of C. verum oil exhibited antibacterial [25] and anthelmintic [39] properties. The biofungicides action [27] and the efficacy of C. verum essential oil as an acaricidal agent against Rhipicephalus microplus larvae was reported [32] . The oil had a protective effect on experimental Streptococcosis iniae infection in tilapia [29] . Moreover, the oil showed mosquito knock-down and adulticidal activities against Culex quinquefasciatus [40] .
In the present paper, the results of our studied on the phytochemicals in the essential oils of Vietnamese species of C. verum and C. glaucescens were reported. Previously, the phytochemical constituents of some other plants have been characterized and reported [41] .
Materials and Methods

Plant Samples
The leaf samples of C. glaucescens and C. verum were collected from Bến En National park, Thanh Hóa Province, Vietnam, in August 2013. Voucher specimens HVC 377 and HVC 04 respectively were deposited at the HN, Vietnam.
The drying of the plant samples was accomplished by exposure to air under laboratorys shade for two weeks.
Hydrodistillation of Essential Oils
Aliquots of 500 g air-dried and pulverized samples individually subjected to hydrodistillation process which was carried out in an all glass Clevenger-type distil- 
Gas Chromatography (GC) Analysis
The GC analysis was carried out on HP 6890 Plus Gas chromatograph ( 
Gas Chromatography/Mass Spectrometry (GC/MS) Analysis
The 
Identification of Constituents of Essential Oils
The compounds present in the oil samples were identified by comparing the individual relative retention indices with standards obtained from pure compounds. In addition, comparison was made with values from literature under the similar experimental conditions [44] and as previously described [41] .
Results and Discussion
The percentage yields of essentials oils obtained from the extraction processes were 0.42% (v/w, C. glaucescens) and 0.45% (v/w, C. verum). The colours of the essential oils were determined as light yellow. The compounds that were identified in the samples could be seen in Table 1 [3] , (E)-cinnamate [4] and elemicin [6] that were previously identified in the essential oil of C. glaucescens were not present in the present oil sample. On the other hand, the present oil sample contained large quantities of geraniol and terpinen-4-ol which were not identified in previously studied oil samples of C. glaucescens.
In the present study, sesquiterpene hydrocarbons (30.0%), oxygenated monoterpenes (29.5%), oxygenated sesquiterpenes (18.8%) and monoterpene hydrocarbons (12.5%) were the classes of compounds present in C. verum. The major constituents of the oil were mainly linalool (22.0%) and bicyclogermacrene (11.2%). Additionally, β-bisabolene (7.7%), caryophyllene oxide (5.6%) and γ-cadinene (4.0%) were also present in the oil in significant amount.
A comparative analysis of the present oil of C. verum and previous studies [20] [31] that were described previously as main compounds of C. veum oil, were not obtained in the oil sample. However, the amount of linalool in the present C. veum oil was in agreement with previously investigated oil sample [31] . A noteworthy observation is that bicyclogermacrene, a main compound in the present C. veum oil was not described to be a significant compound in previously investigated samples of C. verum oils.
Several reports describing the chemical compositions of essential oils from some Vietnamese species of Cinnamomum have been published. In summary, each of the essential oils possessed compounds that were different from the other oil samples. The main compounds in the essential oil of C. sericans [41] were spathulenol (14.5%) and caryophyllene oxide (9.3%), while ρ-cymene (15.6%), limonene (13.9%) and α-phellandrene (9.2%) were found C. durifolium [41] .
However, bicyclogermacrene (33.9%) and β-caryophyllene (25.5%) make up the composition of C. magnificum [41] . The essential oil of C. iners [41] consisted mainly of β-caryophyllene (35.9%) and caryophyllene oxide (12.6%). The leaf oil of C. curvifolium contained high contents of benzyl cinnamate and benzyl benzoate [42] . Interestingly, α-selinene ((24.5%) and β-caryophyllene (23.0%) were the major volatiles of C. rigidifloim [42] . From the chemotaxonomy point of view, C. verum in the present study contained linalool which was also found to be the dominant compound of essential oils of C. damhaensis and C. cambodianum from Vietnam [42] . However, the essential oils of most Cinnamomum species from Vietnam possessed low content 
Conclusion
The paper reported the compounds identified in the essential oils of C. verum and C. glaucescens grown in Vietnam. The significant compounds of C. glaucescens were geraniol and terpinen-4-ol whil, C. verum comprised of linalool and bicyclogermacrene. In addition, a comparative analysis of the composition of the essential oils was performed with results from other species reported from
Vietnam as well as Cinnamomum plants grown in other parts of the world.
More studied will be required in order to be able to delineate the various chemotypes of essential oils of Cinnamomum plants in various parts of the world.
